The C-terminal domain of alpha-spectrin is structurally related to calmodulin.
An alignment of amino acid sequences suggests that the spectrin domain, which contains two EF-hand calcium-binding motifs, is structurally related to calmodulin. It is possible to align approximately 160 residues at the C-terminus of alpha-spectrin with the entire calmodulin sequence. We have expressed this domain in Escherichia coli and purified it. Circular dichroic and nuclear magnetic resonance spectroscopy show that the protein is folded and mostly helical. The conformation of the protein, as monitored spectroscopically, is sensitive to calcium at 0.1-1.0 mM. Equilibrium dialysis shows that there are two binding sites within this domain, with affinities in the 0.5 mM range. The domain can be split into N-terminal and C-terminal halves which fold independently. Only the N-terminal subdomain binds calcium. These data suggest that the C-terminus of alpha-spectrin has a domain with a calmodulin fold and two calcium-binding sites. Sequence alignments suggest that the related domains in alpha-actinin, and possibly in dystrophin, may share the same calmodulin-like structure. However, only non-muscle alpha-actinins appear to have one or two EF-hand(s) with the calcium-binding consensus sequence, and a strict consensus is not found in the muscle alpha-actinins or dystrophins.